This paper examines the correlation between poor health and asset accumulation for households in the first nine waves of the Health and Retirement Survey. Rather than enumerating the specific costs of poor health, such as out of pocket medical expenses or lost earnings, we estimate how the evolution of household assets is related to poor health. We construct a simple measure of health status based on the first principal component of HRS survey responses on self-reported health status, diagnoses, ADLs, IADL, and other indicators of underlying health. Our estimates suggest large and substantively important correlations between poor health and asset accumulation. We compare persons in each 1992 asset quintile who were in the top third of the 1992 distribution of latent health with those in the same 1992 asset quintile who were in the bottom third of the latent health distribution. By 2008, those in the top third of the health distribution had accumulated, on average, more than 50 percent more assets than those in the bottom third of the health distribution. This "asset cost of poor health" appears to be larger for persons with substantial 1992 asset balances than for those with lower balances.
Health care costs are a major concern of the elderly. In assessing the financial risks of poor late-life health, however, focusing on out-of-pocket expenditures for health care may substantially understate the actual risks that households face. Poor health may also trigger a number of other costs, such as home renovation or relocation, loss of earnings, and the costs of hiring various service providers. Further, poor health is an ongoing condition that may deplete resources over a long period of time. To provide evidence on the full cost of poor health, we examine the effect of poor health on the evolution of near-and post-retirement assets. We label this the "asset cost of poor health," and view it as more inclusive than many other measures of the financial cost of poor health since it captures both out-of-pocket medical expenses as well as other health-related costs.
Several approaches have been used to estimate components of the cost of poor health, mostly focusing on out-of-pocket expenditures for health care. Marshall, McGarry and Skinner (2010) , one of the most recent studies of this issue, obtain a comprehensive measure of these costs, based on core (living) and exit (deceased) interviews in the Health and Retirement Study (HRS). They give careful consideration to the imputation of missing values and to the treatment of unusually large reported expenditures. They estimate that spending in the last year of life is $11,618 on average, with the 90th percentile equal to $29,335, the 95th percentile $49,907, and the 99th equal to $94,310. These estimates are substantially larger than those in some earlier studies, for example Palumbo (1999) and French and Jones (2004) . Hurd and Rohwedder (2009), DeNardi, French, and Jones (2010) , and Webb and Zhivan (2010) also estimate of the distribution of out-of-pocket health care costs; these studies consider costs over a broader time period than the last year of life. All of these studies, however, may underestimate the total cost of poor health by omitting indirect costs.
An alternative approach is to infer the financial consequences of poor health from the change in assets following specific health shocks. Smith (1999 Smith ( , 2004 investigates how wealth responds to major health events using the early waves of the HRS. Coile and Milligan (2009) consider how asset holdings respond to specific acute health events and new diagnoses, also using the HRS. These studies show that specific major health events can have substantial financial repercussions. They neglect, however, the costs of poor health that are not directly associated with specific health events.
Rather than compiling a comprehensive accounting of out-of-pocket costs associated with poor health or health events, we estimate the asset cost of poor health by estimating how the evolution of household assets varies as a function of household health status. Our goal is to capture not only the relationship between assets and the out-of-pocket cost of health care per se, but also other costs that are associated with poor health. We hope to capture the cumulative effect on assets of all of the adverse consequences of poor health over a long period of time. We do not attempt to specifically identify the types of expenditures associated with poor health that cause households to draw down assets.
Our analysis is based on data from the first nine waves, from 1992 to 2008, of the HRS. We study the original HRS cohort that includes households containing at least one respondent between the ages of 51 and 61 in the base year. We focus on the asset cost of poor health for persons in two-person households, and briefly summarize results for single-person households.
Our analysis is divided into six sections. In section 1 we describe our procedure for estimating the evolution of assets. In section 2 we describe the measure of "latent" health that we use to categorize respondents by health status. We emphasize the properties of the index that are particularly important for our analysis. In section 3 we describe the evolution of assets by latent health quintile. In section 4, we describe our estimates of the asset cost of poor health for two-person households. We use two methods, both of which compare the asset growth of persons who have similar assets, but different latent health, in 1992. One method is the standard difference-in-difference estimator that compares the increase in assets between 1992 and 2008 for persons who in 1992 had similar assets but different latent health. The other approach is the matching estimator proposed by Abadie, Drukker, Herr and Imbens (2004) and Abadie and Imbens (2006) . The two approaches yield broadly similar results, suggesting that the asset cost of poor health is very large. Even among persons with similar assets in 1992, those with good health in 1992 accumulated at least 50 percent more in assets by 2008 than those in poor health in 1992. In section 5 we briefly discuss parallel findings on the asset cost of poor health for one-person households. In section 6 we summarize our findings.
The Evolution of Assets
The unit of observation for our analysis is the person. We analyze persons in two-person households and persons in one-person households separately. HRS respondents were first surveyed in 1992 when they were between the ages of 51 and 61 and subsequently resurveyed every other year through 2008 (when they were age 67 to 77). We calculate asset growth for each of the eight two-year intervals between the nine survey waves. Although the unit of observation is the person, the figures below show the total assets in the person's household. Assets are defined broadly to include equity in owner-occupied housing, IRA balances (which include rollovers from 401(k) accounts), Keogh balances, other financial assets, and the value of vehicles, less debt. The value of business assets and other real estate are excluded. Balances in 401(k) plans are not included because 401(k) reporting limitations in the HRS, as explained in Poterba, Venti, and Wise (2010) .. We emphasize these assets because their drawdown is controlled directly by the household. We do not include the asset value of annuities received from Social Security or from defined benefit pension plans. The relationship between these and other income sources on the evolution of assets is discussed below.
Figure 1-1 shows the "predicted" value of assets for the beginning and ending year for each of the eight intervals for persons in "continuing two-person households"-those in a two-person household at the beginning and the end of an interval. For example, the asset balances shown for the 1992 to 1994 interval are for persons in twoperson households in both 1992 and 1994 and the balances shown for 1994 and 1996 pertain to persons who were in two-person households at both the start and end of this period. Thus some households included in the 1992 to 1994 interval are not included in the 1994 to 1996 interval. This selection effect results from death of a spouse, divorce, or separation and is reflected in the difference in the mean assets at the end of the 1992 to 1994 interval and the beginning of the 1994 to 1996 interval. In most, but not all, instances, the predicted asset mean at the beginning of one interval is greater than the predicted asset mean at the end of the prior interval. All dollar values here and throughout the paper have been converted to 2008 dollars using the CPI-U. Real mean assets increase by 186 percent over the 16-year period, which translates to a compound annual growth rate of about 3.95 percent per year. Figure 1-1. Predicted assets by year, all persons in continuing two-person households age 51-61 in 1992 Poterba, Venti, and Wise (2010) report that asset means calculated from the "raw" data are noticeably affected by apparent reporting errors and are unstable from year to year. The "predicted" values in Figure 1 -1 are therefore based on trimmed data, and are calculated as follows:
(i) We first estimate separate GLS regressions for assets at the beginning and end of each interval. Each GLS regression allows the residual variance to differ from interval to interval. For each family status transition group (i.e. persons in one-person or two-person households), we estimate a specification of the form: (ii) To obtain trimmed means, for each interval and for each family status group we eliminated the observations with residuals in the top and bottom one percent of the residual distribution. In cases where there are fewer that 100 observations in an interval we exclude the observations with the highest and lowest residuals.
(iii) We then re-estimated the equations in (1) using the trimmed data. The resulting estimates of ( bj  , ej  ), and the associated intercepts ( b  , e  ) are shown below in 
Latent health index
Our aim is to understand the relationship between health and the evolution of assets. To do this we need to distinguish persons by health status, which we measure by a latent health index. The HRS collects substantial information on health status and on changes in health status. We assume that latent health is revealed by responses to these questions over the course of the survey waves. The index is used to group persons by latent health status at the beginning of each of the survey's two-year intervals.
Our latent health index is an "evolving" index that uses information up to the beginning of each interval for each person. This means that a person may experience changes in his or her latent health index across the various two-year intervals that we analyze. For example, suppose we are considering the change in assets between the third and fourth waves of the HRS survey (between 1996 and 1998 The HRS contains a large number of detailed questions that can be used to construct an index of latent health. To construct the index we use responses to the 27 questions that are shown in Table 2 -1, and obtain the first principal component of these indicators of health. The first principal component is the weighted average of the health indicators where the weights are chosen to maximize the proportion of the variance of the individual health indicators that can be explained by the first principal component. For presentation purposes we convert the first principal component into percentile scores and group persons by quintiles of this score. For two-person households the average of the percentile scores of the two members of the household is assigned to each person in the household.
Although this is a very simple index, it has several important properties. First, it is relatively stable over time. That is, the weights given to each health indicator vary little over time. Table 2 -1 shows the weights in the beginning year of each of the eight HRS intervals. Notice also that this index gives the highest weights to self-reported health (health limits work and health fair or poor) and ADLs and IADLs. Much less weight is given to questions about whether the respondent ever experienced specific health problems. Second, the index is strongly related to mortality. Table 2-2 shows mean subsequent mortality rates by latent health quintile in 1992 for persons alive at the beginning and end of the 1992 to 1994 interval. Mortality rates are presented for each of the 1992 health quintiles as well as for the top and bottom 5 percent of the distribution of latent health. The relationship is striking. By 2008 males in quintile 5 (poor health) are three times more likely to have died than males in the healthiest quintile. Males with extremely poor health (top 5 percent) are four times more likely to die than males with the best health (bottom 5 percent). Although overall mortality rates are lower for females than for males, the differences are more pronounced than for males. Females in the poorest health quintile are four times more likely to die than females in the best health quintile and females with extremely low health (top 5 percent) are over five times more likely to die than females with very good health (bottom five percent). Third, the index is strongly predictive of future health events such as a stroke or the onset of cancer or diabetes. Figure 2 -1 shows the probability that selected health events occur by 2008 by latent health quintile in 1992. The health events shown include significant diagnoses (diabetes, cancer, lung disease, heart disease), a stroke, whether the respondent reported fair or poor health, and whether the respondent had any hospital or nursing home stays by 2008. It is clear that the latent health indicator is strongly related to these subsequent health events. Appendix Table 2 -1 reports linear probability models for each of these future health events as a function of the latent health indicator. The estimates show that the latent health variable is a statistically significant predictor for all eight future health events. Fourth, the latent health index is strongly related to economic outcomes prior to 1992, as well as to outcomes in 1992 and in 2006. Table 2-3 shows outcomes for persons in two-person households in 1992. Column 1 shows Social Security lifetime earnings (through 1992) by latent health quintile in 1992, which increase consistently from about $1,362,000 for those in the lowest quintile to about $1,664,000 for those in the highest latent health quintile. Because annual Social Security earnings are subject to a cap, the difference between the actual earnings of those in the highest and lowest health quintiles may be even larger than these statistics suggest. Column 2 shows that for persons in households with at least one working member in 1992, household earnings increase from about $72,000 for those in the lowest health quintile in 1992 to about $153,000 for those in the highest latent health quintile. Column 3 shows household annuity income in 1992 for persons between the ages of 51 and 61 in 1992. Annuity income is primarily Social Security retirement and disability benefits and private pension benefits and is determined primarily by lifetime income. At these ages most persons have not yet begun to receive annuity income, with the exception of persons in poor health receiving disability and early retirement benefits. Thus, in column 4 we also show household annuity income in 2006 when most persons are retired. Finally, column 5 shows household assets in 1992 that range from about $157,000 for persons in the worst health to about $370,000 for persons in the best health.
health quintile
These findings on the relationship between latent health in 1992 and various measures of economic status in before and after 1992 are consistent with the large literature on the health-wealth gradient. Our focus is not, however, on the retrospective links between health status and economic circumstances, but on the prospective association between health status and the evolution of economic status. We have experimented with alternative methods of constructing an index of latent health. After considerable analysis of the properties of alternative indices we chose the rather simple principal component index because this index had substantial predictive power for the post-retirement evolution of assets. One alternative index that we considered was based on the prediction of mortality. Compared to the principal component index, this mortality "propensity score" index gives much greater weight to the "ever experienced" health elements and less weight to the "number of … " health elements. But the mortality propensity index does not explain asset evolution nearly as well as the principal component index. 
The Evolution of Assets by Health Status
We now examine the evolution of assets for persons with different levels of latent health. We also explore the effect of earned income and annuity income on the evolution of assets. Our basic specification is:
As in equation (1), A is the asset level (in constant year 2008 dollars). The first equation pertains to assets at the beginning of each interval and the second equation to ending assets; j I is an indicator variable for the jth interval, i indicates person, b indicates the beginning of an interval, and e indicates the end of an interval. In addition, h represents latent health, y represents earned income, and a represents annuity income. Latent health h is expressed as a percentile where the first percentile is the best health and the 100th percentile is the poorest health. Again the estimates are based on trimmed data, as described with respect to equation (1). We can use these estimates to show how assets evolve for persons with different levels of latent health. We consider five quintiles of the distribution of latent health. For each health quintile we use the estimates to predict beginning and end of interval wealth separately for each interval. For example, to predict assets for a person in the top quintile (a value of h between 1 and 20 percent) we set h to 10. For the second quintile h is set to 30, etc. those in the best health. This difference is the key to our estimates of the "asset cost of poor health" in the next section. Columns 3 and 4 of Table 3-1 control for annuity income and earned income, as well as latent health. Note first that the estimated coefficient of latent health on asset balances is reduced substantially when annuity and earning income are added. The average attenuation is about 20 percent, averaged over all years. The estimates with and without annuity and earned income are shown in Figure 3 -2. The earned income and annuity variables are correlated with health status (as shown in Table 2 -3) and some of the effect of poor health is accounted for by lower earned income and lower annuity income. This result also presages later estimates that suggest that the asset cost of poor health is accounted for in part by low levels of these income sources. $500,000 $600,000 $700,000 $800,000 $900,000 1 9 9 2 1 9 9 4 1 9 9 4 1 9 9 6 1 9 9 6 1 9 9 8 1 9 9 8 2 0 0 0 2 0 0 0 2 0 0 2 2 0 0 2 2 0 0 4 2 0 0 4 2 0 0 6 2 0 0 6 2 0 0 8
Higher levels of annuity income and earned income reduce the need to draw down assets to pay for health related costs. The estimated effect of each income source on beginning and ending asset balances is shown in the last two columns of Table 3-1. The estimated effect of an additional dollar of annuity income and an additional dollar of earned income are shown in Figure 3 -3. Both effects are large. The estimated effect of annuity income tends to decline with age. For example, an additional dollar of annuity income is associated with an increase in beginning-of-period assets of over $3 in the first interval and about $2 in the last interval. On the other hand, the association between earned income and beginning-of-period assets tends to be roughly constant across different ages. For example, one dollar more in earned income is associated with an increase in beginning of period assets of $1.33 in the first interval and of $1.44 in the last interval. Recall that most respondents are still working during the first interval (1992) (1993) (1994) and most are retired during the last interval (2006) (2007) (2008) . But even at the beginning of the last interval nearly 40 percent of married respondents report that at least one household member is employed. Fig. 3-2 . Effect of a one percentile decline in health on beginning and end of interval assets, without and with controlling for annuity and earned income -7,000 -6,000
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Annuity-begin Annuity-end Earned-begin Earned-end Figure 3 -1 shows the evolution of assets distinguished by quintiles of the evolving latent health index. The assets at the beginning and the end of each interval are calculated as the predicted values by health quintile based on the evolving latent health index at the beginning of each interval. Thus the figure shows how the change in assets within each interval depends on latent health for that interval. Recall that the selection effect of persons moving from two-person to one-person households, which results primarily from the death of a spouse or devorce, is reflected in the difference between the predicted value of assets at the end of one interval and at the beginning of the next interval. These selection effects are typically positive but small-that is persons who remain in two-person households from the end of one interval to the beginning of the next, and who have not only survived through the interval but also have been married to a spouse who survived, have slightly higher mean assets than persons who leave the sample between intervals. The selection effects, however, are large in some cases-for persons in the top latent health quintile, for example, assets at the end To formally estimate the asset cost of poor health, we use two methods to compare the asset growth of persons who have similar assets in 1992 but have different latent health. One is the standard difference-in-difference (DD) estimator that compares the increase in assets between 1992 and 2008 for persons who in 1992 had similar assets but different latent health. The other is the matching estimator proposed by Abadie, Drukker, Herr and Imbens (2004) and Abadie and Imbens (2006) . This estimator compares the 2008 assets of a person with good health in 1992 to the 2008 assets of a person with poor health in 1992, but imposes the condition that these two persons be matched with respect to assets in 1992.
What is the Asset Cost of Poor Health?
We typically obtain estimates of the asset cost of poor health separately for each of the five 1992 asset quintiles. Within each asset quintile, persons are grouped into three groups-terciles-based on latent health in 1992. The first tercile-persons with the worst health in 1992-is treated as the "control" group and the 2 nd and 3 rd terciles are "treatment" groups.
The simple DD estimate of the asset cost of poor health can be calculated as
for each of the five 1992 asset quintiles where A denotes predicted mean assets and the subscripts C and D denote the "control" and "treatment" groups respectively. To estimate this difference, the typical regression specification is 
One of the limitations of the DD approach is that the initial assets of the "treatment" and "control" groups may differ in 1992, even though we perform the analysis separately by asset quintile in 1992. The matching approach addresses this issue by matching each person in the treatment group to a "close" person in the control group. We obtain matching estimates separately for each 1992 asset quintile and we match by assets in 1992 within quintile. As with the estimation of asset levels discussed in section 1, we also trim these change data to reduce the effect of apparent reporting errors. Within each asset quintile we drop the top one percent and the bottom one precent of the change in assets between 1992 and 2008. In some specifications we also use age, earned income and annuity income as matching variables. We use four matches for each treatment respondent, a number that Abadie et. al. (2004) Both estimation methods suggest that asset cost of poor health is substantial. Both methods also suggest that the asset cost is greater for persons with high asset balances in1992. Even among persons with the "same" level of assets in 1992, meaning that they are within the same 1992 asset quintile, those with good health accumulated at least 50 percent more in assets than those in poor health by 2008.
We can use the matching method to obtain estimates of the asset cost of poor health averaged over all asset quintiles. Table 4 -2 shows matching estimates for both health terciles and for health quintiles, averaged over all asset levels. The tercile estimates indicate that on average the assets of households in the best health (the 3 rd tercile) increased by $253,017 more than the assets of persons in the worst health tercile. This average is similar to the average of the estimates by asset quintile in Table  4 -1 that range from $53,218 in the lowest asset quintile to $585,092 in the highest asset quintile, with an average of $233,009. The estimates for latent health quintiles show that assets in household in the top health quintile increased $287,610 more than the increase for households in the bottom health quintile, averaged over all 1992 asset levels. The asset cost based on the third health quintile is $122,684-similar to the asset cost based on the second health tercile, which is $128,899. Table 4 -2. Matching estimates of the long-run "asset cost" of poor health, persons age 51 to 61 in continuing two-person households,all asset quintiles combined, for health terciles and for health quintiles
We now explore more carefully how the asset cost of poor health is attenuated by the receipt of Social Security benefits and DB pension annuities, as well as earned income. The diagram below is a schematic illustration of the potential ways that poor health may affect the evolution of assets. It illustrates two key pathways. First, poor health may be associated with high post-retirement medical costs which may be financed by drawing down assets and thus reducing the post-retirement accumulation of assets. Second, poor health may contribute to low earnings while working and to a shorter working life.
Low lifetime earnings in turn reduce post-retirement asset balances in three ways. First, low post-retirement earnings affect asset growth directly by restricting the ability of households to meet medical costs without tapping into assets. Second, low pre-retirement earnings reduce the level of Social Security and private pension annuities that are available to pay health-related costs in retirement. Third, low preretirement earnings result in low asset balances upon entry into retirement.
The results in Table 2 -3 confirm the relevance of the pathway that links poor health to low lifetime earnings. The findings suggest not only that poor health is associated with lower lifetime earnings, but also that it is correlated with low earnings in 1992, low annuity income, and low assets in 1992. The estimates of the asset cost of poor health in Tables 4-1 and 4-2 above represent the combined effect of both of the pathways that link poor health and asset levels. The estimates presented in the last two columns of Table 3 -1 show that assets are positively related to annuity income, consisting largely of Social Security benefits, earned income, as well as to latent health. We now estimate the proportion of the asset cost of poor health that can be accounted for by the effect of poor health on earnings. This effect includes the indirect effects of low earnings on Social Security and DB pension benefits. The results suggest that the asset cost of poor health is attenuated by earned income and by annuity income, a finding that is consistent with higher-income households being better able to "protect" their assets. Our goal is not to explain the reasons for poor health but rather to highlight the pathways from poor health to low assets.
One way to estimate the share of the asset cost of poor health that is accounted for by low earned income or low annuity income is to compute DD and matching estimates of the asset cost of poor health controlling for earned income and annuity income. Table 4 -3 shows matching estimates with and without controlling for these sources of income. A comparison suggests that between 20 and 40 percent of the estimated asset cost is "explained" by lower earned and annuity income-39%, 42%, 21%, 24%, 44% for the first to fifth asset quintiles respectively. Table 4 -4 shows comparable estimates based on the DD method. A comparison of the two sets of estimates in this case suggests that between 25 and 50 percent of the estimated asset cost is "explained" by lower earned and annuity income-53%, 56%, 44%, 26%, 34% for the first to fifth asset quintiles respectively. 
One-Person Households
Our analysis so far has focused on individuals who were part of continuing twoperson households in each of the two-year intervals we analyzed. For comparison, we also estimate the asset cost of poor health for continuing one-person households. We report only estimates based on the matching method; as in the case of continuing twoperson households, the DD results are very similar. Table 5 -1 shows matching estimates of the asset cost of poor health for oneperson households. As for two-person households, one-person households are grouped into asset quintiles and then into latent health terciles within each asset quintile. Comparing the top to the bottom latent health terciles, the asset cost ranges from $27,989 in the bottom asset quintile to $198,020 in the top asset quintile. Table 5-2 shows matching estimates for all asset quintiles combined, using both terciles and quintiles for latent health. Based on the top health tercile the estimated asset cost is $83,678. This estimate is close to the average across the five quintiles in Table 5 As with two-person households, we consider how much of the estimated asset cost of poor health can be explained by the lower annuity and earned income of persons in poor health compared to those in better health. There are many fewer persons in one-person than two-person households (975 one-person and 3289 twoperson) and the estimates by quintile are very imprecise for one-person households. Table 5 -3, however, shows matching estimates of the cost of poor health with and without controlling for annuity income and earned income, for latent health terciles, for all asset groups combined. The estimates suggest that for one-person households a substantial proportion of the asset cost of poor health can be attributed to low income. Comparing the top and bottom health terciles, about 36 percent of the asset cost of poor health is accounted for by low earned and annuity income. Using the second health tercile the estimates suggest that 65 percent of the asset cost is accounted for by low earned and annuity income. Neither estimate is measured with great precision, however. 
Summary and Discussion
Survey evidence suggests that health care costs are a major financial concern of many elderly households. Moreover, the distribution of costs associated with late-life medical needs is a key input to the design of both private retirement saving programs and public social insurance programs that are designed to ensure living standards in retirement. Previous research has documented substantial skewness in out-of-pocket medical costs, and the most recent research, such as Marshall, McGarry, and Skinner (2010) , also suggests that these costs can be substantial.
The cost of poor health includes not only the risk of substantial out-of-pocket health care expenditures, but also a number of indirect costs that could be associated with lifestyle modification or with the use of various service providers. These indirect costs may lead estimates of the distribution of out-of-pocket medical expenses to substantially understate the actual financial risk of late-life poor health. In this paper, we compare the evolution of assets for persons in and near retirement with different levels of latent health. By comparing the asset evolution across health status groups, we attempt to infer the "full cost" of poor health for persons as they approach and enter retirement. Our goal is to capture not only the relationship between assets and the outof-pocket cost of health care costs per se, but other costs that are associated with poor health, and to capture the cumulative effect on assets of all of the adverse consequences of poor health over a long period of time. Our estimates are based on the first nine waves of the HRS, which track the experience over a sixteen year period of the cohort that was age 51 to 61 in 1992. To obtain these estimates we use a simple measure of latent health that summarizes HRS survey responses on self-reported health status, diagnoses, ADLs, IADL, and other indicators of underlying health.
We use two methods to estimate the asset cost of poor health. One is the standard difference-in-difference approach that compares the increase in assets between 1992 and 2008 for persons who in 1992 had similar assets but different latent health. Using this method, persons with poor health in 1992 are treated as the "control" group and people with better health in 1992 are the "treatment" groups. The other approach is a matching method that considers persons with differ latent health, but similar level of assets, in 1992.
Our estimates suggest that the asset cost of poor health may be quite large, substantially greater than most estimates of out-of-pocket medical spending. For example, we group households into five 1992 asset quintiles and then within each asset quintile into latent health terciles. Our baseline estimates compare persons in the top third of the distribution of latent health in 1992 to persons in the bottom third of the health distribution in 1992 within each 1992 asset quintile. We find that by 2008, persons in the top third of the health distribution on average accumulate at least 50 percent more assets than persons in the bottom third of the health distribution who had the same level of assets in 1992. For example, among persons in 3 rd asset quintile we find that between 1992 and 2008 persons in the top third of the health distribution accumulated $135,694 more assets that persons in the bottom third of the health distribution using the matching method. The difference-in-difference method produces similar results. Both estimation strategies suggest that asset cost of poor health is substantial and is greater for persons with high asset balances in1992.
Poor health can reduce assets through several pathways. One is the direct relationship between poor health and health-related expenditures. Another is by way of low earnings, including the indirect effect of low earnings on Social Security and other annuity income in retirement. Depending on the sample we consider, between 20 to 40 percent of the asset cost of poor health seems to be attributable to the lower earned income and annuity income of persons in poor health. Income is protective of assets, which may explain why assets rise by more for households with greater earned income and annuity income. Consistent with the large literature on the health-wealth gradient, our findings highlight the important relationship between health status in 1992 (age 51 to 61) and prior earnings and asset accumulation, as well as the subsequent evolution of assets.
One issue that we plan to explore in future work is whether there are reasons other than health-related expenditures for the growth in asset balances of those in the healthiest condition. For example, we can investigate whether assets grow as a result of new saving, which could be indicated by continued earning of income for persons in better health. It is even possible that good health is related to the rate of return households earn on their investments, perhaps because healthier individuals have more time to devote to portfolio management. Persons in better health may also have higher cognitive ability (an important component of health) and thus may make better investment decisions. 
